Structural analysis and biological significance of the cell wall lytic enzymes of Streptococcus pneumoniae and its bacteriophage.
The development of an appropriate technique for the identification of autolysin-defective mutants of pneumococcus has been a fundamental step to carry out studies on the molecular characteristics of the lytic enzymes of Streptococcus pneumoniae and its bacteriophage. Our results show that the principal pneumococcal autolysin (an amidase) is responsible for the separation of the daughter cells at the end of the cell division. On the other hand, this system provides a reliable experimental model to support the extended idea concerning the modular organization of most proteins. The comparative analyses of the deduced amino acid sequences of these enzymes, as well as the construction of functional chimeric phage-bacterial enzymes, demonstrate that the C-terminal domain, which contains a large number of repeated amino acid motifs, is the substrate-binding domain, whereas the N-terminal domain provides enzymatic specificity. We propose that the pneumococcal lytic enzymes have evolved by modular exchange providing examples of the types of novel genes that the bacteria or the phage might create to allow them to become adapted to new environmental situations.